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Abstract

In recent years, the proportion of people suffering from sub-health of the scalp has increased sig-
nificantly, which is generally manifested as scalp problems such as greasy scalp, increased dandruff,
scalp itching and hair loss. The causes of these scalp problems are complex, including endogenous
or exogenous factors, which induce hypersecretion of scalp sebum, imbalance of scalp microflora,
impairment of epidermal barrier or miniaturization of hair follicles. This review introduced and
analyzed the key factors affecting the occurrence of scalp sub-health status, and proposed scientific
intervention strategies for scalp health control based on its occurrence mechanism, such as balancing
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sebum, regulating scalp microecology, repairing damaged barrier and alleviating hair loss, which
provided new ideas for the development of scalp nursing active raw materials in the future.
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1. 5|15

Sk B BAR AR PR . iR ARSI R G BRI BRI AN R RIS, HAA Rk
B 5 LI AR A K B2 B 1 B L B 5 A SO AR R ZE 1 e /MR N BE T R I 2H4R[1] o
FEIEH ARG, KBBR8 5 A7 A2 KR B AR AN G B 4, EAT T DU AN, SRt
VR R AR IR 77 A R Y B R AR IR, 56 TR G2 P I P 2 PR RS R A A 25 1) 5 B A v S T
PE[2]. B fu(immune privilege) /2 o1 B R AR5 IR A Go EAM 524K, T FBIA T 15 110 S e 4 ]
BT, FrEAEF ST R A SRR A e [3]. H BRI RS RN, SBUMESR
VA B FRRRIG A L 2 B o P 52 40 L it A S5 S B U i BRI, A SR TR ) B Sk Bt B A RS I, 2
REBEA T RS R B A, KIIAT IS H AR SER A, Wk S AR dh e % . %
R B AREREE[4], IR AERE . BRIk, ASCEIE T M Sk B AR BERE AL RN, St R 2T
S B BEHE TTAERS B8R S A0 5 RN S A Pt 5% 22 U e IR Sk B AR R FR) T TSR SR 4 2R A R 1) =k B2
I, DI Sk B BRI A SRR T AR R R

2. kR T BEREIBHEE
2.1. TWiRRRSLEZ

S EERRZIR . HBREMB N HARI R, REAL T RANZ, DREIIREN T, B RSHERIZ,
AR TIRMERE, ZTHNESEHAN,. 5405, HEHL. mEMmse, £33
£ HORBETRE, =F LR ORI R R e 48 Sk B 4k SE BEM S B BT AT, LI AR A Sk B A2
(B B2 B R, W 5 52 NIRRT NI R RIS A, I 3 Sk B B ML E 0+ Sk B AR A TR AR AR 1
RGP ZAREBIENRA. WAR RS RN TSR E ) — M PORES, BT kA ST B
SRIPT TR, Sk B Ak 32 45 7] BE S BU5 B D RE N Bk 0T RIS S B0 o6 DUk B MY IR % & B g 5]
S B BB HEEAE I R 2 51 RSk SR, OB ARR TR 2 . BRI AARE RS

22. kERBMHRE

W LSk Bz 18 R B FE . SOBEZ (capitis pityriasis, CP). gt 1 Kz % (seborrheic dermatitis, SD)F14H 14
T B %% 5% (bacterial folliculitis, BF), CP Al SD [ A= & H T3k 8 S0 11 5 7 6 B R 8 e B M R IR TR I & F
B PR ¥ B Mo Ak 7= AR ANV RN 8 T T R S5 2 R A 0 [6] A1 BB A% 23 SR R MR, NSk 2 pH FHi,
PRI VBT, R R R BRE . BF 1R A2 T i B AR T 5 558 00 S 1 A R 4 e SR T B g
YRy, NEESLIEE, RSN R R B, AU /- I MR 40 i ™= AR 7% 4 4 (reactive
oxygen species, ROS), ROS it IR b f 454675 K 20 . BF fE Sk je 3R R BR 1R . 42 v (03] ) BR AT
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AMEENE TR BRAT 1 45 2 2 R PHPEER B =R FEHE K, T3 A JORE I e B BRI R 2 AN B i i 4R X3, 3Bk
BB 2 Mk B e A HUREAR o Sk A4 95 (psoriasis) J& TR A0Sk B /8, R — R T T bk A0 i
SR L 57 G BT A 3 (0 B, HARHIE AR R B BE AL I 2 R S B IR . 2 A R o
(138t G B AN Gl NP 7]

3. kB IV i RR AT FRR i

Sl SKE L Sk R EIRMIE LR AL RN, Al RN R ek B, T
P52k BRI B We BRI . R R REOUA BB IR T S BN . WIRPERI R SRR . Sk
JHRR . WEREAL ERARNEMIL 5, SNETERER ORI R W EEE . SMI . A A

JRAARSE[8] o AT — Mk K i) B IS AT e 5| RSk e AR AR ZRAEL, AR Sk A T WA FRAS o i LR} 2
BT TR Z5 G S B AE — € 1R B B RS BT SEBIN Sk e AR A IR, B 53 3k R AR 28 7 2R} 2 i~ 18 Sk iz
FERG WSk AR RS . B Sk B S A0 e B AN G2 A i R (] 1)
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Figure 1. Intervention strategy of scalp sub-health state

1. kR 2R AT TR

3.1. LR FZhE

Sk K2 TR b st P A T B e S e AR S R s A B A% A8 Sk B RORE R AR R OB IR o B I R 4
B NEEFE =B 2): © BRI E: KR T4 R R, @ WS B: B iR H kg i
WOl M B BB e @ BB R NRAMAE T S BRI Cong S5 [91 A B AMIEME AR R T L i o
NF-xB F1 INK-AKt 382 {2 5 B4 208, 3N TLR2/4 L3, 1L-6/8 34/, Aydingoz %5 [10] JLJwE &
HAERERZ T 3 KR 132 441 77 (epidermal growth factor receptor inhibitors, EGFRI)#4 % & FH.407A77 )i
Sk B H Bt BE 2 A 4 S50, $on EGFRI 2R B A B #0E o Jiang 55 [11] & I ME R il 21 44t 2 e
£ K K F(fibroblast growth factor-7/10, FGF-7/10)-(fibroblast growth factor receptor-2b, FGFR-2b)-I1L-1¢ i# #%
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i R I 225 R TR g o 23 E . B 7T R BB S SR AR AR KR -1 (insulin-like growth factor 1, IGF-1)2
P P S T R0 P S SR B 1A 255 TR e R R R ) B DR R A A M O B 7 i R T
TEEREE, H IGFR [MRIARERS G AKt-mTORCL il H, (ki ek K [12]. HEE %2 44 (androgen re-
ceptor, AR) RE% IR AT 4 40 i E iR FGF-7/10 fERIAH 1S58 FGFR2b {55, 81T Shh 18 B%#0E B8 B2 i
244 5 (recombinant melanocortin 5 receptor, MC5R), 25 iz R4 il /AL AN i i A2 B [13], 17 ROS B 701
B R ZGYRENS S 1) p53 A B Ik B4 175 5 #4213 (B lymphocyte induced maturation protein 1, BLIMP1),
IS BLIMPL X c-Myc ({8 48 B R 15 0 R 1Y BB AT 7 A A0 BE DR RO R DTG 00 1) 12 Ji 4 P 4
R i R i A [ 14 o YR 3R B B 1) 4 5 AR I mT DA ok Y45 B WA 85 3 2 A4 1 (mammalian target
of rapamycin complex1, mTORCL)K 17 ifil g 2E il 72, mTORCL ] ¥y ik S A0 1 B Ak 338 B 0 s 2 A
(peroxisome proliferator-activated receptor gamma, PPARy) A {§§ B 1 15 o fF 45485 1 1c (sterol regulatory ele-
ment binding proteinlc, SREBPLC) kAR i /i Joi FH £ 5T & e, I o34 Qi s (n 15 WA e AT [15].
Hr SREBP1c I PPARy 8k i Hg I AN H i = B i 1428 AR D R e as AN 8L A Sk R 442 181 4 i o ) 4
F[16]. Mk, NXELHE#: 54§ 01 (forkhead box transcription factor O1, FoxO1) A LIl ##] AR. PPARy
A1 SREBPLC 140 A 1 15 IR o (4 A2 e [17] -
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Figure 2. Mechanism of sebum release by sebocytes

Bl 2. BRsdRaRE RS AR AL

BRIk, Bz a4 658 52 81 EGFR. IGFR. AR. MCB5R Z &A1 INK-Akt. shh F1 p53 15 5 i@ i 1 i
W, T B R4 24 R0 g 15 AE %52 B FoxO1. mTORC1. SREBP1c #ll PPARy {55 (T« P iz fig 73 il
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S AT LOE S Y EIRAE S B AR R IR R T . W IR T IR T R R AU A e 4 A TR
(isotretinoin). i %L 7K Ik (benzoyl peroxide, BPO)AIF % (azelaic acid, AZA)A A w1 Bz g 240 i A K
AR A . 54t A TRV PRI H IGF-1 IR, I F NN F 14 FET-[18]. BPO Fl AZA Refl
I FEA PN, 21 ROS B EGE ps3, #Eimi#lif] mTORCL 15 5@ k% T, i Bz 54
MOBEHE[19]. KiEFR R AETE EiR p53 I Kif AKT/MTORCL #:42[20]. A M T-4i7 B2 A (1035 M i 2
AFEREETILRR-3- B TIRES, sy I 4i M o 1) Sa-ik J5 BE £ AT AMPK-SREBP-1 15 518
Ak B BB [21] . P B REIE LR IGR-1R/AKYSREBP-1 5 5 3 i 4101 1] 52 i £ i 6] g 77 2 1 [ 22]

3.2, WP EMES

Sk B AR S R R . A A o i LRI R A S R G . Clavaud 25 [23] B33k 37
PR DU PR AT 1 (P acnes) 3 B2 % 4 BR 141 (S. epidermidis) M1 Sy 43 (5 B J& 9 o A RSk B IO B 2 A L
i, dER B RMERE. G P. acnes TSI 25 AR DT IR Re 0 4R R B SSER BN IR AR E A, PR
1) %6 4 i U R e % 411761 S. epidermidis AP . T S. epidermidis 4334 1T 1 K BE 1% 28 8 4 9 (7] 4
BREE(S. aureus), AT H IR B AL BRI R AM A P.acnes (13 BE 25, . Ty o B Ak 00 % B AT A= T
PUiEiE S. epidermidis A K FF T BGER B AR WIS ORAF 71 50 B P o (HL Sk R 2B 285 2R R ) 255 e Sk R V2 41 FN 48
i, WIOARRETE R & . SRS . BEE R AR (4] 3) . Lin ZE[24] & By 4 21 AN i 25 11 A2 AR s 1k e 2% s A
FLHAEYIbRED), S, epidermidis FE S B AV E AN B AR W0FR S o B FU R IS B 6 B I A A 1 T o
RERZ M T Dectin-1/Syk 15 51 B L PSS NLRPL SO0 /MA, SEUE 2 40 M H 7 1L-18 FIREHORTE 40
Rl 1 RIS TS I 232 [25] . S. epidermidis 183 21K BB [ fif B8 2 B B TP RO IORG 22 -1 (desmocollin 1,
DSC-1) A & 1 e 2 B2 £ F R AR B ik B B [26] «
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Figure 3. Microecology of healthy scalp and unbalanced scalp

3. MERKRE AT R K R M 7S

PRI, 308 o 4o ) o P58 S ) O T 2 B A it A TR A P P S B AR T DA A 80 1 Sk Bt

&. HAl, HEEER 23697 F 25 B0 = R A PLR T 25
PEVR YT LA it R AR LU AR 55 o i BRI A —

BRI SRR A, LR RSE

Tt P 2 400 B ), e 0 ) R ) R o o 4 R B 1)

BRRAM LA A o 3002 S8 B A R T BIME R 558 (ZPT) A 2 e il 2. B3 i £5.(OCT), ku_l_;ﬁ‘)&ﬁﬂﬁﬂ%#

BE AR, WSk g =42, (5 ZPT RILA Bom G K AR . BB a2, iAW+
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TSk 7 TR T A S AN G F S B B s 50 B P AR B0USZ v, 3 2 T 0l () A 470 0 00 i i A 2 A R PR T i
m%m%@wlﬁlwmem AT A R CAS ) B B et B S [27] . Tsai S5 [28] R I KIE 1)KL,
B LA TR R0 I T 1 LA TR A B AR R T IR 0T s iR TR LA U R B A A v, IR RS s It W%T@
plpSmad 15 54% FRALHAT G . P 2ETERS B2 I A RERS AR SN BOW A1, IERES IR N
1 AR R B RO i 1 0 SR A PL BRATE TR ATSUBRT B L B n, R 4% 2 imﬁﬁmpm PSR
DA Ik 164 0 0 0 i 0 T AR 03 4 T 2L ok 5 S IV {2 g SO 1 8 o B 53 [30] o
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Figure 4. Mechanisms of scalp barrier damage and repair

4. KR FREZ R AEEHH

S Bz BB ELFE IR . BRI SR BRI . G bR B RNRIE BRI . AR IR R A B TE Rk
BRSO, B IIRESZ IR, RIS i R MR, AR AN S Thl F1 Th2
PR 58 R e M1 R SR AR AN M2 A R AR [31] . ML R I i e 0 o G JAKI/STAT i
A0 W] 97 3 87 1 8 92 2 3 K B0 A M2iE%%%ﬁ%%Vﬁl?Tﬁ%%ik%%%%ﬁ
(extracellular matrix, ECM)FIE A B 4N MU I6 5, 34 A% 431 I8 N B2 A2 KK 7 (vascular endothelial growth
factor, VEGF)INi# & J {2 5 [32]. Th2 L BEMG IR MR NT EL R0 ML, 240 I i 3 1 B i 1t 22 S RIS BRI 4
SRR T 28 PR R0 B 98 45 2 4 44 KRl F (cytokine-transforming growth factor, CTGF) [32]. PPAR &
WIEERA S5 R RIE R S B2k, H PPARa. PPARy UL PPARAIS =ANTEA!, PPARa
5 RAEFIE S, PPARy TR ROAE N T (%% 5% A BLA R ) 704K, B 70 R IR BR PPARy /N AR A TNF-
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o G T, R ERRZH L IRIE A LA 1 G 2R [33]. PPARS/S MG PIBK/AKt 1 i
Z: 5 URE A T A0 M MG B IE RS DA SR B . 1gawa S5 [34] < 3R i 8 2 I - 1- R 32 4 2 (sphingosine 1-phos-
phate receptor, SIPR2)%] /N 5 ' %5 42 5% 5 [ (filaggrin, FLG). %4 (zona occludens 1, ZO-1). FoFHE 4
% A (recombinant loricrin, LOR). 142 H (occludin, OCLN). #ME 2 4 (outer membrane proteins, OMPs)#ll
FAAL KL B 2H 3 A (recombinant corneodesmosin, CDSN)J#%53% /K 1 i, 27~ SIPR2 A& 4E4F iz ik bt i
FISe4 R . RARMEIE A T (natural moisturing factor, NMF). i 55 Jli [y & A1 0 B p 2 B i th 2 2 5 4
BURBIKEVER, LRI R RN . V2 KB 7 EGF. FGF-7. VEGF Ml CTGF *f 7 B4
M. PR, RRAF ARG SE . T8, 44k, ECM B FIEE % ¢ HE (K 4) [35].

R, 4855 Sk Bz BB ] DU I 0% PPARy Al PPARS/S il Al M2 Y [0 20 i 7 W s B R 7 19588 57
B DG B AR AR T 40 B 5 S ECM E R AR K DR - 3R 0A SR 5B . W e diIE ez b g SR B R 8 s
PPAR-a 1 PPAR-BIS I ST BCAI IR 3 A AP 22 It 1 15 1 [36] o it Bz 20 i e iR J & B AN L ECM i
AR R AEHE[37].

3.4. EREMA

R R BB TE RN, S N IE R R AR E R, 58 RN EE LR . RN R
it (1) B A B R IR PR e [38], Sk BB T B R & Fh A M @ FEAN DI e . BFEA2 th 2 A4
M2 )/ N LR, e AR KA, B AE = AN E IR B (AR, B AT AR L ) DA R 2 2 A
Ao BIEM S5 Y0 A H5 B IET-40 2 (hair follicle stem cells, HFSCs) A1 H. 2 7, Sk 4 (dermal papilla cells,
DPCs), ‘B Ix A IS S A0 3G 58 . 40MaA7ys . 4 A AR . AR K R SR &
JER N L. 4HAET- A& Wit. Hedgehog. JNK. ERK. Akt. Shh. p38. NF-«B. TGF-5. Nrf2
o BMP 415 SIEE A ST A 5%, HFSCs i FASM PRI R MU, SR FEERRT
HFSCs A BAMESEIE . HFSCs A5 07 FIRE IR FIAF AL 2 3 el = B R o TEK APERGR PRI &
ZAE AL IRRAE & T e R T A T, RS Bl Y HFSCs 4% T 4 g Fl NK i iz e Xy, 53 HFSCs
AT ER[39]. AHS, TERTE R ARRR ML A R, 1 WnBE 5T (alopecia areata, AA)FIAER P & (an-
drogenetic alopecia, AGA), -4l %N Brd DPCs. 2 4 sl fZ iS40l . DPCs /& B34 K5 1
Al (SSVEIN R AT, AR SR AERRE S, EHERNAEK. BT HANSES TR
A, (EBWRAEKN, DPCs W55 NF, 45 VEGF. FGF-7 Al IGF-1 {2 it & B2 £ % i
Hfl. HFSCs I DPCs [J344H . iER M k. 1M7E AGA B, DPCs MM DNA ff5itr E4iE58,
S A AR TR R T SR e, A SRR g, A
KK F-p1 (transforming growth factor-51, TGF-$1). Dickkopf #%4 4 1 (dickkopf-related ptotein 1, DKK1)
AUIL-6 55, filok BREAEKIAZEHE . BAT g NFIR s, S BRI T /N LR [40].

2 1 i 2 it M B LR (FDA) I FH 3097 i R I 2500 R K T R« JEISHERZ AN i B e« H
ZipoR i B R R E AR R 16 YT AGA [ R IHZE 43 5l 359%F1 48% [41]. SR 1M, FER K2 A 2 LR YT AGA,
Y298 BA 2697 R R A S PR R DR B i AV T T LB VR YT i B OC B . IR MR IR YT B (R IE
2yPyar Ly AT SRS : © IRZBIEE SR A K I 2595 Mg & AT 3 ¥ Wint, Akt B Shh 2545 51 i,
e E B R AN 9 B R AR KA DGR R M R08, A= K15 3 35 5 (ALP. VCAN. VEGF. FGF-7 fll IGF-
DR IERIEK k& A A K PRI EEE AT . Horb, Bl B ER 1 (alkaline phosphatase, ALP) 1%
IhRE S (A %M (versican, VCAN)Z B EK ] DPCs brBtETHm LA, e aF 4 40 i A8 K IR 5 R 1)
FGF-7 #1 FGF-10 /2 i B3R LI 1) A4 KA RO 0 Jr il R H - @ R HFSCs Al DPCs 452155 5/l
KRR TP, CHZEN AR R XL, B A6 NUE £ i (dihydrotestosterone, DHT) . Mff — i
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%a

(estradiol, E2)F1 57 i fii(corticosterone, CORT). DHT 2k #etEHuEH T E# AN DPCs, i 3 3E I it
DKKL (1534, Il Sk R B . S22 753 HFSCs Al DPCs 55 &% il i 5= 2 bt Ak e
KA, fRHE IL-18. IL-6. TNF-a 55 2 VEAN M H 7 (10 0, i) S0 0GR AP B R Rk, 4k 2R KIS
ST, SECKGRMN. G, TRBAZZ AR R T DUsE R B AN, KA ERIRAT
I B NIRRT R L E R BT A B R AR KA AT LLd i 4R HFSCs T R FLER A2 A
BOEAKAS 58RIE, (& HFSCs #1 DPCs A58 . # St/ ik, TRAE 40 M A S A RIBUS R, R
PO, HELEAN A R TR HL(JE 5). Lee Z[42] KBNS R Rgd ML DPCs
AKT/GSK3p/p-catenin 15 5B L #t B4 K. Jung 5[43] K BIIETT ZK AL % DHT /S A3 8 W%
IR . 2O T R P G N B S AR KA R Rk g n . B4k, BT JAK/STAT3 il B 7E /3 CD8+ T
A NKG2D+ T 4 S ke CEEH, TGF-1 £ MK AR, TGF-A1 id#ik 5 INK i@ i 1 2
WS A R[44]. PRI, 4] JAK AT & FF R M R T7 121 A B i . Flores S5 [45] 4 L 1 PR T R 12E N 28 i
PRI DU Sk 5 A, 385 S ) HESCs AR R 3T Sk & AR mT LICRTRTT i A SR A e ms . LI &) Jk ik
[A 1 (breast cancer 1, BRCAL) 2 175 DNA & & it o< 3L K, BRCAL 1) 2% 1 2 5 B0 iE fl % 2 . Sotiropoulou
SE[46] R INAR Bz hik 2 BRCAL 22 3 HFSCs His 7K1 1) DNA i f4iffist . Matsumura 55[47] & 3
Jii % & HH DNA 545575 S I S5 85 1 COLL7AL /KA 51 2R, DAk, COL17AL Fl BRCAL 1] BEs2ifyT &
A R I RS i o B ) SASP (U Sl B SR INERE A9 1 (mTORCL). JAKLIJAK2, STAT3.
NF-xB 1 p38 2 Tl M A i 7E 5 A
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Figure 5. Mechanism of promoting hair growth and shedding
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LR EARE S TR RIS SRS Sk R e R % B SR B 2 TR R (A T R
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